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The total structure factors as well as the total pai r correlat ion funct ions for amorphous 
Mg85.5Cu l45 (by neutron and X-ray di f f ract ion) and for a m o r p h o u s Mg7oZn3o (by X-ray 
dif f ract ion) were determined. Both alloys show similar chemical short range order effects. F rom 
the total pair correlation funct ion of the Mg85.5Cu14.5 glass, par t ia l coordinat ion numbers and 
a tomic distances could be extracted. Compar i son with the s t ructure of crystalline Mg 2 Cu suggests 
that the short range order around the copper a toms is s imilar in the a m o r p h o u s and the 
crystalline phase. The densities of both a m o r p h o u s alloys were measured yielding negative excess 
volumina. 

Introduction 

Metallic glasses can be classified into five dif-
ferent classes: T-M, T-T, T-B, R-B, B-B, where T, 
M, B, R mean transition metal, metalloid, simple 
metal, and rare earth metal, respectively. While for 
the first three classes many structural investigations 
have been performed, for the last two classes only 
few studies have been done up to now. It has been 
proved that all metallic glasses investigated so far 
exhibit more or less pronounced chemical short 
range order (CSRO). It was of interest to examine 
whether metallic glasses belonging to the B-B group 
also show a CSRO effect. In the present work the 
structure of amorphous Mg85.5Cui4.5 has been stud-
ied by X-ray- and neutron-diffraction, and the 
structure of amorphous Mg7oZn3o by X-ray diffrac-
tion. For amorphous Mg-Zn several investigations 
can be found in literature [1,2], whereas a diffrac-
tion study on Mg-Cu metallic glasses produced by 
the melt spinning technique is reported here for the 
first t ime to our knowledge. 

Theoretical Basis 

In the following the equations needed in the 
present study will be given. For a comprehensive 
description see e.g. [3]. 
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The total structure factor SFZ(Q) according to 
the Faber Ziman definition [4] is 

S F Z ( 0 = [ / c ( 0 - L M S ] / < / > 2 , (1) 
where 

Q = 4 7i(sin 9)/A = absolute value of the scat-
tering vector Q, 

29 = scattering angle, 
A = wavelength of the radiation. 
< / > = C | / l 4 C 2 / 2 , 
C\, c2 = molar fraction of the constituent 1, 2, 
f , f 2 = scattering factor of the constituent 1, 2, 

which depends on Q for the case of X-rays, 
Ic(Q) = coherently scattered intensity per atom, 
LMS = < / 2 ) - ( / ) 2 = Laue monotonic scattering. 

The total pair correlation function G(R) 
= 47T - 0O] is obtained by Fourier transfor-
mation ofSF Z(£>): 

2 ßm 

G(R)=~ J Q [ S F Z ( ( ? ) - 1] sin(QR) dQ. (2) 
n o 

Q{R) is the atomic number density at distance R 
from a reference atom, the mean atomic number 
density, and Qm the maximum experimental £)-value. 

The coordination number Nl is calculated from 
the radial distribution function R D F = 47 :R 2 Q(R) 
according to: 

Ku 
N1 = j R D F (R) DR , (3) 

R, 

where the lower and upper integration limits R\ and 
RU refer to the minima preceding and following the 
main peak of the R D F , respectively. G(R) can be 
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expressed in terms of the three partial pai r correla-
tion functions Gjj(R): 

G(R) = 
cU2, _ , c \ f \ 

G „(*) + 
< / > 2 " V 7 < / > 2 

2 c, c 2 / i / 2 

C 2 2 W (4) 

+ 
</>2 G 1 2 W , 

where G^R) represents the dis tr ibut ion of j-type 
a toms around an /-type atom. It is related to the cor-
responding part ial distr ibution funct ion Qy(R) ac-
cording to 

GiJ(R) = 4n R[Qij{R)/crQQ]. (5) 

T h e partial coordinat ion numbers Z,y are calculated 
f rom the Qi,(R) analogously to (3). 

An alternative description of the structure of 
binary amorphous alloys can be given in te rms of 
the three partial Bhatia Thorn ton structure factors 

[ 5 ] : 
S B T ( 0 ) = _ M 0 

</2> 
</>2 

^j-2y 5Kn(0 + 

c, c 2 ( / , - / 2 ) 2 

+ 

+ 
</2> 

2 < / > ( / . ~ / 2 ) 

< / 2 > 

Scc(Q) 

5 N C ( 0 • (6) 

5 N N ( 0 is the structure factor of the correlat ions be-
tween density fluctuations. It describes the topo-
logical ordering in the amorphous system. SCC(Q) is 
the structure factor of the correlations be tween con-
centrat ion fluctuations. It represents the chemical 
short range ordering. SNC(Ö) is the structure factor 
of the cross correlations. It shows up the so called 
size effect and equals zero for the case of equal 
sized components . 

Experimental 

Sample Preparation 

The Mg85.5Cu14 5 and Mg70Zn30 alloys were care-
fully prepared by alloying the components under 
argon a tmosphere to avoid oxygen contaminat ion . 

The a m o r p h o u s samples were obta ined by means 
of the melt spinning technique (see e.g. Ref. [6]) 
under hel ium atmosphere as r ibbons, 1 m m wide 
and 0.025 m m thick in case of Mg85.5CuI4.5 and 
1 m m wide and 0.020 mm thick for Mg7 0Zn30. The 

Table 1. D = density, ^ = atomic diameter [8], 0 P , 
Ql = position of the prepeak and the main peak, respective-
ly, of the X-ray structure factor. A Qp, AQ~ widths of the 
peaks, / p = ampli tude of the prepeak. 

Mg85.5CU|4.5 Mg7oZn3o 

D [g/cm3] 2.54 3.08 
excess volume - 10% - 5.3% 
<7me/dcu; dMg/dzn 3.20/2.56 = 1.25 3.20/2.76= 1.16 
Qflf-1] 1.48 1.54 
Ql [A-1] 2.65 2.65 
A 0*1 A-1] 0.83 0.78 
AO1 [A-1] 0.34 0.44 / p 0.279 0.272 
Qp/Ql 0.56 0.58 

density D of the samples was measured by the 
l iquid d isp lacement method [7] using acetone. The 
measured values are listed in Table 1. 

X-R ay-D i f f r action 

F o r the p repara t ion of the specimens for the 
t ransmission technique , parallel aligned r ibbons 
were moun ted on an a luminum f rame. In order to 
ob ta in a reasonable scattered intensity three layers 
of these r ibbons were taken. The X-ray measure-
ments were p e r f o r m e d in a D-500 Siemens d i f f rac-
tometer in t ransmission mode. T h e d i f f rac tometer 
consists of a s ta t ionary line focus X-ray tube (Mo-
Target , Aica = 0.71 A), a specimen table which rota-
tes at one-half the angular speed of the detector 
a rm, and a scintillation-crystal detector. To prevent 
air-scattered radia t ion , all the measurements have 
been done under vaccum. Di f f rac t ion patterns were 
recorded wi th in a 2#- range f rom 3° to 108° with 
0.1 0 s tep scan width . 

T h e measur ing t ime per scan was 18 h. A 
pa i r of filters consisting of yt t r ium (150 pm thick) 
and zi rconium (90 pm thick), respectively was used 
fol lowing the Ross-fi l ter method [9] where one 
separa te scan was carr ied out with each filter. 

T h e measured da ta were collected in a mult ichan-
nel analyzer and t ransferred to a central computer 
a f te r each scan. T h e intensities obta ined with each 
fi l ter were subtracted f rom each other, giving as 
result a d i f f rac ted intensity equivalent to that nor-
mally obta ined using monochromat ic radiation. The 
resolution power with this experimental set up was 
de termined to be A2 0 = 0 . 6 ° in the range of the 
m a i n peak, which is sufficient for di f f ract ion studies 
with a m o r p h o u s samples. 
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As the scattered intensity showed a large amount 
of fluorescence radiation, produced by the copper 
and zinc contents of the samples, respectively, an 
iron foil (18 |im thick) was inserted between sample 
and detector in order to suppress this low energy 
part of the radiation. In addition, a narrow setting 
of the discriminator window was chosen. 

After the usual corrections for polarization and 
absorption [10], the data were normalized following 
the Krogh Moe method [11]. The scattering factors 
of the constituents were taken from [12], whereby 
the values for uncharged atoms were used. The sub-
traction of the Compton scattering intensity, which 
was calculated following [13], yielded finally the 
coherently scattered intensity per atom IQ(Q) f rom 
which the structure factor S B T ( 0 was calculated 
according to (6). 

Neutron Diffraction 

The neutron diffraction experiment with 
Mg85 5Cui45 was performed using the D2-diffracto-
meter at the Laue Langevin Institute, Grenoble. The 
specimen was prepared by cutting the amorphous 
ribbon into small shreds and pressing them random-
ly oriented into a vanadium tube with 0.1 m m wall 
thickness, 42 mm height, and 11.5 mm diameter. 
The measurements were performed with a neutron 
wavelength of 1.22 A in the 2#-range f rom 1.4° up 
to 120° with 0.2° step scan width. Besides the scan 
with the specimen additional runs with empty dif-
fractometer, empty vanadium container, and with a 
Cd-rod, having the same dimensions as the sample, 
were carried out. The corrections for scattering 
contributions of the background and the container 
as well as for absorption in the sample and in the 
container were done according to Paalman and 
Pings [14]. The corrected intensity data were nor-
malized by the Krogh Moe method [11] to obtain 
the coherent scattering I c ( 0 per atom. Thereby the 
multiple scattering correction was done correspond-

Table 2. Scattering and absorption parameters for neutrons 
[16, 17]. / = coherent scattering length, a i n c = incoherent 
scattering cross section, cra = absorption cross section. 

f ^ine era 
[10- I 2cm] [barn] [barn] 

Mg 0.538 0.07 0.045 

Cu 0.77 0.5 2.49 

a 
if) 

Fig. 1. Total structure factors of amorphous Mg85 5Cui4 5 
and Mg7oCu30. 

ing to [15]. Table 2 shows the neutron scattering and 
absorption parameters for Mg and Cu used in the 
present study. 

Results and Discussion 

Mg85.5Cui4.5 

a) S t r u c t u r e F a c t o r s 

The two upper curves of Fig. 1 show the two total 
structure factors S n T ( 0 a n d S x T ( 0 of Mg85 5Cu 1 4 5 

obtained by neutron scattering and by X-ray scatter-
ing, respectively. The lower curve of Fig. 1 shows 
the total structure factor S x T ( 0 Mg7oZn30. All 
three curves were calculated from / c ( 0 according to 
the definition given by (6). It can be noted that a 
splitting up of the second maximum into two sub-
peaks occurs also with metallic glasses of the B-B 
class as was usually observed for other metallic 
glasses. Especially from the difference between the 
ampli tudes of the main maximum and the second 
maximum strong damping of the oscillations with 
rising ^-va lues can be observed. 

The most interesting feature, however, is the 
occurrence of a prepeak at Q = 1.5 A - 1 , which is 
very pronounced in the case of the X-ray curve. 
This prepeak already indicates a marked chemical 
ordering effect in amorphous M g 8 5 . 5 C u 1 4 5 , which is 
discussed in the following in terms of the Bhatia 
Thornton partial structure factors. For the case of 

1 

-

1 1 1 1 1 

-

M985.5CuU.S(X) 

^csi 
-

Mg855CuW5(n) 

Mg70Zn30(X) 

\J ~ 
I I I l l 

0 2 U 6 8 10 12 

Q [&-'] 
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X-rays, (6) becomes 

SlT(Q) = 0 . 8 5 1 S N N ( 0 + 0 . 1 4 6 Scc(Q) 

4 2 . O O 7 5 N C ( 0 ( 7 ) 

and for neutrons 
S»r(Q) = 0 . 9 8 0 S N N ( 0 + 0 . 0 2 0 SQC(Q) 

+ 0 . 7 8 7 S N C ( 0 . ( 8 ) 

F r o m the weighting factors in (7) and (8) it is seen 
that the contr ibution of SCc(Q) and SNC(0 is 
much stronger in the case of X-rays than in the case 
of neutrons. Therefore f rom the weighting factors 
alone it cannot be decided whether the p repeak 
must be at tr ibuted to o . S c c ( 0 . However , 
for the following reasons it can be argued that it 
does not belong to S N C ( 0 : 

i) Figure 2 shows a S N C ( 0 mode l curve which 
has been calculated with the Ashcrof t Lang reth 
hardsphere model [18], in which, however, chemical 
ordering effects are not taken into account. S n c ( 0 
exhibits a negative peak at Q = 2.5 A - 1 and a negli-
geable positive contr ibut ion at Q— 1.48 A - 1 where 
the prepeak in Fig. 1 is posit ioned. Since the posi-
tions of S N C ( 0 - p e a k s are mainly de termined by 
the a tomic diameters of both constituents, we con-
clude that even strong C S R O effects cannot m o d i f y 
the S N c ( 0 model curve in such a way that it could 
show a positive peak at Q = 1.48 A - 1 . 

2 

1 

o 
i f ) 

0 

-1 

1 Q U " 1 ] 2 3 

Fig. 2. Partial Bhatia Thornton structure factors of amor-
phous Mg85 5Cu|4 5 in the low Q region. S N C ( Ö ) calculated 
with a hardsphere model. 5 N N ( 0 , SCC{Q) calculated 
from the total structure factors in Figure 1. 
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ii) T h e contr ibut ion of S ^ c i Q ) disappears if the 
a tomic d iameters of the two components are equal. 
As can be seen in Table 1, the a tomic d iamete r rat io 
is closer to 1 for the case of Mg-Zn than for the case 
of Mg-Cu. Therefore the contr ibution of . S N C ( 0 to 
the total structure factor is expected to be smaller in 
the case of Mg-Zn. O n the other hand the ampl i -
tudes of the X-ray prepeaks in Fig. 1 are equal for 
both alloys. This also supports the conclusion that 
the p repeak has to be a t t r ibuted to S c c ( 0 -

For the calculation of the three partial s tructure 
factors one needs, in principle, three equat ions cor-
responding to (6) that means three independent dif-
fract ion experiments. In the present study an at-
tempt was m a d e to calculate the two partial struc-
ture factors S n n ( 0 and SCc(Q) f rom (7) and (8) 
using the hardsphere model curve for 5 N C ( 0 ) . This 
calculation yielded, however, reliable results for 
SNN and Sec only in the low ^ - reg ion up to 2 A - 1 , 
where the contr ibut ion of Scc is large. 

In Fig. 1 it can be seen that the width AQp of the 
p repeak which belongs to SCc(Q) is larger than the 
width AQ l of the main peak which belongs to 
SNN ( 0 (compare also Table 1). 

A correlat ion length £ can be calculated f rom a 
width AQ according to the Scherrer-formula [19] 

£ = 2n/AQ . (9) 

Wi th the exper imental da ta f rom Table 1 we obta in 
f rom A Q p the correlat ion length £ C S R O ^ 8 A and 
f rom AQ1 the correlation length <;TSR0 ^ 18 A. This 
means that the range of correlation between the 
concentrat ion f luctuat ions (Chemical short range 
order = C S R O ) is clearly smaller than that between 
the density f luctuat ions (Topological short range 
order = TSRO) . T h e compar ison with the pair cor-
relation funct ion G ( R ) of Fig. 3 shows that ap-
parently £ t s r o marks the range in which the ampl i -
tudes of the peaks of G ( R ) are d a m p e d below 5% of 
the ma in peak ampl i tude . 

b) A t o m i c D i s t a n c e s a n d 
C o o r d i n a t i o n N u m b e r s 

F rom the Faber Z iman total s tructure factors 
S x z ( 0 and 5 „ z ( 0 , the corresponding total pair 
correlat ion funct ions GX(R) and Gn(R) were cal-
culated using (2). These functions are plotted in 
F igure 3. They show up the presence of ra ther ex-
tended correlat ions in amorphous Mg85.5Cu14.5 up to 
at least R = 25 A. F rom these curves, the radius of 

i i i 1 r 

/ \ 
/ \ / N \ I 

i > 
» i \ \ i 

S C C ( 0 ) 

S N N ( Q ) 
SNC ( Q ) 
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15 18 21 
R IX] 

Fig. 3. Total pair correlation functions of amorphous 
Mgg5 5Cu145 and Mg70Zn30. GX(R) obtained with X-rays. 
Gn(R) obtained with neutrons. 

the first coordination shell Rl was taken. Further-
more, the total coordination number Nl was cal-
culated using (3) (see Table 3). In connection with 
Table 3 it should be mentioned that the values for 
Rl and Nl in this Table are not expected to be the 
same for X-rays and neutrons since Rl as well as Nl 

depend on the scattering factors as was shown in (4). 
In Fig. 4 the first maximum of the GX(R) curve is 

magnified and one can see the presence of a pro-
nounced shoulder. According to (4) the total pair 
correlation function can be expressed in terms of the 
partial correlation functions as follows: 

GX(R) = 0.085 GcuCu(R) + 0.503 G M g M g (*) 

+ 0.412 GMgCu(R). (10) 
Table 3. Structural parameters. Rl, Nl = atomic distance 
and total coordination number, respectively, calculated 
from the total pair correlation function. R,j = atomic dis-
tance, Zjj = partial coordination number of y-type atoms 
around an /-type atom. 

Mg85.5CUi4.5 Mg7oZn3o 

/?'[Al 2.75 (X-rays) 2.88 (X-rays) 

Nl 
3.05 (neutrons) 

Nl 10.2 (X-rays) 10.7 (X-rays) 
11.4 (neutrons) 

R MgMĝ  RMgCu[A] 3.10; 2.71 -

Z\igMg: ^MgCu' ZcuMg 9.6; 1.4;8.3 — 

- 1 
tr 
o 

1 1 1 1 1 1 

t \ / I v \ P \ \ f \ 1 / \ 
/ Gaussian fit \ 

/ experimental J 

1 1 1 1 1 1 
2.0 2.U 2.8 

R 
3 .2 

Fig. 4. Main peak of the GX(R) for amorphous 
Mg g 5 5 Cu|4 5. experimental; by Gaussian fit-
ting. 

From the weighting factors follows that the contri-
bution of the copper-copper correlation function is 
very small. From this and from the fact that the 
atomic diameter of magnesium is larger than that of 
copper we conclude that the first subpeak in Fig. 4 
corresponds to the partial GMgCu(/?)-function, and 
the second one to the partial (7MgMg(/?)-function. 
The atomic distances RM g M g and ^Mgcu> as well as 
the partial coordination numbers ZM g M g and ZM g C u 

have been obtained on this basis as follows: The 
main maximum of the RDF(/?)-function corre-
sponding to GX(R) in Fig. 4 was fitted by the sum 
of two Gaussians: 

RD¥(R)= X 
Ni 

R exp 

f2n ELRL 

- ( R - R L ) 2 

(11) 

2 el 
exp - { R + RLY 

2 el 

where the position RL, the width aL —2.355 eL and 
the area NL were the fitting parameters. The second 
term in (11) is introduced for mathematical reasons 
and is negligible for positive values of R. By Fourier 
transformation of the R D F (/?) of (11) into the Q-
space. cutting the transformed function at the maxi-
mum (2-value, which was the same as that of the 
measured structure factor S x z ( 0 , a n d then trans-
forming it back to R-space, the model RDF(Ä)-
function was artificially supplied with the same ter-
mination effects as the experimental R D F (R). 

R | and R2 yield the distances /?Mgcu and /?MgMg> 
respectively. The partial coordination numbers were 
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calculated from the areas NL: 

• MgCu 

-MgMg 

'CuMg 

2CMg/Mg/cu -1 
N, 

^ Mg./Mg 

< / > 2 

c M g 

N2, (12) 

CCu 
-MgCu 

The corresponding results are listed in Table 3. The 
atomic distance between Mg atoms corresponds well 
to the atomic diameter of Mg (dMg = 3.2 A) [8], 
whereas the Mg-Cu distance is smaller than the 
mean value d of the atomic diameters of Mg and Cu 

, 3.2 + 2.56 
d= = 21 A 

The Gaussian fit is also plotted in Figure 4. The 
comparison with the experimental curve shows that 
the run of the latter one is more asymmetric than 
that of the model curve. As a consequence, the real 
partial coordination number Z M g M g could be even 
larger than the value given in Table 3. 

The main maximum of the correlation curve 
Gn (R) obtained by neutron diffraction shows no 
shoulder and is slightly shifted to larger Ä-values. 
This can be explained firstly by the fact that the 
integration length with the neutron experiment is 
smaller, leading to a broadening of the maxima in 
R-space. Secondly, the weighting factor for neutrons 
in (4) for Mg-Mg is larger and that for Mg-Cu is 
smaller than the corresponding ones for X-rays 
which finally leads to a preference of the Mg-Mg-
distance in the Gn(/?)-curve. 

c) C o m p a r i s o n w i t h C r y s t a l l i n e 
Mg 2 Cu 

It is of interest whether the chemical short range 
order found in metallic glasses resembles to that of 
the corresponding crystalline phases. It is known 
that a crystalline phase Mg2Cu exists, the structure 
of which is reported in [20]. 

Figure 5 shows part of the unit cell where the 
copper atom is surrounded by 8 magnesium atoms 
at a mean distance of 2.72 A forming a distorted 
hexahedron. These features agree well with the re-
spective values for amorphous Mg85 5Cui4 5 : Z C u M g 

= 8.3, 7?MgCu = 2.71 A. From these observations one 

Fig. 5. Part of the unit cell of 
crystalline Mg2Cu. 

can conclude that the nearest neighbour arrange-
ments around a central Cu-atom in amorphous 
Mg85.5Cui45 and crystalline Mg2Cu are similar. 
Concerning the surrounding of a central Mg-atom 
we state a rather large difference in the partial co-
ordination number ZM g C u which amounts to 1.4 
atoms in the amorphous phase compared to 4 atoms 
in the crystalline phase which can be understood by 
the higher Cu-concentration in the latter case. 

Concerning the Mg-Mg correlation the following 
should be pointed out: The Mg-Mg distances in 
crystalline Mg2Cu are according to [20] distributed 
rather closely in a first region from 2.91 up to 
3.09 A, and in a second region from 3.31 up to 
3.47 A. Regarding Fig. 4 one may suppose that in 
the amorphous phase the Mg-Mg distances of those 
two regions have moved together into the region be-
tween 2.90 and 3.20 A. 

Mg 7 0 Zn 3 0 

Figure 1 shows also the total structure factor 
S x T ( 0 °f amorphous Mg7oZn3o obtained by X-
ray diffraction. One can see that the splitting of the 
second maximum is more pronounced than in the 
case of amorphous Mg85 5Cui4.5. It is of interest to 
see again the occurrence of a prepeak whose ampli-
tude and width are rather similar to that of 
Mg85 5 C u | 4 5 and which is also attributed to S c c ( 0 -

That means that also in amorphous Mg70Zn30 

pronounced chemical ordering is present. From the 
width of the prepeak the correlation length of the 
CSRO was calculated using (9) yielding £ C S R 0 ^ 8 A. 

The structural parameters of S^ r (Q) are listed 
in Table 1. It can be seen that the ratio Qp/Ql of the 
positions of the prepeak and the mainpeak is 
slightly larger for Mg-Zn than for Mg-Cu. 

The ampli tude / p of the prepeak is related to the 
concentration-concentration partial structure factor 
Scc (Q) which is a measure of the strength of the 
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C S R O in the following way: 

(An2 
/P = j j k cx c2 S c c m = k S C c ( 2 p ) , (13) 

where the constant k equals 0.146 for Mg-Cu and 
0.183 for Mg-Zn. T h e ampl i tudes of the prepeak 7P 

were taken f rom the structure factors as illustrated 
in Fig. 1 and are listed in Table 1. These values 
yield with (13): 

5 MgCu ( £ P ) / 5 MgZn ( £ P ) = J 3 ^ 

which is a hint for a stronger C S R O in Mg-Cu than 
in Mg-Zn. 

In Fig. 3 the total pair correlation funct ion G(R) 
calculated f rom S F Z ( 0 ) according to (2) is plotted. 
It exhibits a strong splitting of the second m a x i m u m 
which was not observed in the case of Mg-Cu, and 
a tomic distance correlations up to 20 A can be ob-
served. On the other hand the first m a x i m u m shows 
no shoulder as for Mg-Cu. This can be at t r ibuted to 
the fact that the di f ference of the atomic sizes of Mg 
and Zn is clearly smaller than the difference of the 
a tomic sizes of Mg and Cu. The radius of the first 
coordinat ion shell Rl and the total coordinat ion 
n u m b e r Nl were taken f rom the G{R)-curve and are 
listed in Table 3. 

Conclusion 

The a tomic scale structure of the metallic glasses 
Mg85.5Cui4.5 and Mg7oZn30 has been investigated by 

d i f f rac t ion experiments . It has been shown that 
metal l ic glasses of this class, whose constituents are 
s imple metals, show pronounced chemical short 
range ordering. T h e X-ray-structure factors of both 
a m o r p h o u s alloys exhibit a prepeak which could be 
a t t r ibuted to the partial s tructure factor SCC(Q) of 
the correlation between the concentrat ion fluctua-
tions. F rom the large width of the prepeak compar-
ed to the width of the main peak of the total 
s tructure factors, ra ther restricted spatial extension 
for the C S R O (only up to 8 A) was concluded. 
Compar i son of the ampl i tude of the SCC(Q) peaks 
suggests that the C S R O is stronger in amorphous 
M2 85.5CU 145 than in the Mg7oZn3o alloy. This 
result is suppor ted by the larger negative excess 
volume for the Mg-Cu alloy ( - 1 0 % ) compared to 
that of the Mg-Zn alloy ( - 5 . 3 % ) , and fur thermore 
by the larger d i f fe rence of the electro-negativities of 
Mg and Cu. 

Fo r the case of Mg-Cu it was shown that the 
a r rangement of nearest ne ighbours around a central 
copper a tom is s imilar in amorphous Mg85 5Cui45 
and in the crystalline phase Mg2Cu. 
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